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ABSTRACT
Background: Community-dwelling frail elderly have an increased need fbr effective medication management toreside in their homes and delay or avoid admission to nursing homes.
Objective: The objective of this study was to examine the impact of a medication management system on nursinghome adnussion within the community-dwelling frail elderly.
Methods: ‘I’his prospective cohort study compared nursing home admission rates in intervention and control clientsof a state Medicaid home and community-based waiver program. Groups were matched on age (±5 years), race,

gender, and waiver program start date (± 120 days). The medication management service consisted of 2 parts:1) prescription medicines dispensed from the client’s local pharmacy in a calendar card, and 2) a coordinating service
by a health educator to address medication-related problems as they arose. The primary dependent variable was
admission to a nursing home.

Results: A total of 273 clients agreed to participate, enrolled, and had at least 1 prescription dispensed. The matched
control group was composed of 800 other clients. ‘l’he diem sample was 72 years of age, 73% (785/1073) non-white,
75% (804/1073) female, and enrolled in the waiver program approximately 50 months. The 2 groups were similar on
all demographic variables examined. Six clients (2.2%) in the intervention group and 40 clients (5.0%) in the controlgroup were admitted to a nursing home at least once during the study period. Logistic regression was used to test the
model predicting at least 1 nursing home admission. Control group clients were 2.94 times more likely to he admitted
to a nursing home than clients in the intervention group.

Conclusions: The medication management service implemented within this study was cftictive in reducing nursing
home admissions in a group of frail community-dwelling elderly. (AmJGeribttrPharmacother. 2011 ;9:69—79) © 2011
Published by Elsevier HS Journals, Inc.
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INTRODUCTION
Patients not taking prescribed medicine as directed has
been well-documented and is the subject of several ex
cellent reviews.’7The extent ofthis phenomenon varies
greatly and has been observed across a broad range of
medical conditions.813 For chronic conditions, it is es

timated that only 50% of patients follow medication di
rections over time.’4’8This phenomenon has assumed
various names, such as medication nonadherence, non
compliance, and lack of persistence. Regardless of its
name, the problem can most broadly he considered one
in which a patient does not take medicine as prescribed,
regardless of reason.

Failure to take medicine as prescribed may result in
important consequences to both patients and society. In
a retrospective observational study ofhealth care utiliza
non and use of medicines for asthma, patients with the
lowest quartile for medication adherence for letikotriene
inhibitors experienced 80 emergency department visits
and 34 admissions per 1000 patient-years, whereas pa
tients in the highest quartile for adherence experienced
36 emergency department visits and 1 3 admissions per
1000 patient-years.’9In another study, the personal im
pact of medication nonadherence was assessed in 4
chronic diseases in a historical cohort of 137,277 pa
nents. For all 4 conditions examined, the more patients
took the medicine as directed, the lower their risk of
hospitalization.20Societal costs, as measured by produc
tivity losses, were measured in a national cohort of em
pLoyees with bipolar disease in the United States. Rela
tive to employees who were adherent with their
medicines, those assessed as nonadherent had higher
indirect costs due to absenteeism, short-term disability,
and worker compensation claims.21 lotal cost of non-
adherence, including both lost productivity and early
mortality, has been estimated at $300 billion.22 The
impact of programs designed to improve patients’ med
ication -taking behavior can be significant. In a review of
interventions to improve medication adherence, 19 of
39 interventions were associated with statistical im
provements in adherence, whereas 17 were associated
with statistical improvements in clinical outcomes.23

The frail elderly are particularly susceptible to prob
lems with medication management and adherence. 1)e -

dining cognition, increasing diagnoses, and associated
prescribed medicines make them more likely to experi
ence poor outcomes.24 For these reasons, emphasis has
been placed on improving medication management in
this group. A recent review of studies examining the
effectiveness ofadherence interventions in older patients
reported that less than half of the studies employing
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educational -only strategies fbund improvement in ad
herence. However, 4 of the 5 studies with memory aids
or cues as part of the intervention, coupled with newer
technologies, showed improvement.25‘I’he authors con
cluded that the evidence does not support any one in
tervention as being superior in improving medication
adherence in the elderly. However, they also indicated
that tailored interventions with consistent contact with
health professionals seemed to he more effective than
alternatives.

An outcome of particular interest for the elderly and
society is nursing home placement. In 2008, approxi
mately $138 billion was spent on nursing home services,
accounting for 6% of national health care expenditure.26
Studies designed to idenrifr predictors of nursing home
placement typically do not assess the impact of medica
tion management.27’28In studies where medications are
considered, however, a simple count is identified as a
predictive factor.29

In 1 study, up to 23% of nursing home admissions
were reportedly due to elderly patients’ ability to self-
administer medications.3°Programs designed to assist
the elderly in managing their medicines might reduce
nursing home admissions and reduce the impact on so
ciety.

The purpose of this study was to examine the impact
of a medication management system on nursing home
admission within the community-dwelling frail elderly.

MATERIALS AND METHODS
Population

The participants of this prospective cohort study were
clients in a state Medicaid home and community-based
waiver program—a waiver program for persons eligible
for nursing home care, but who prefer to receive their
services in the community. Elderly/disabled clients who
received their prescriptions from participating pharma
cies were contacted by program case managers, who
sought their voluntary participation and obtained signed
intormed consent. These clients tbrmed the intervention
group. The control group consisted of clients who did
not receive the intervention, and thus received standard
care tliat was provided in their community pharmacies.
Control group clients were matched to intervention
group clients on age, gender, race, and time in waiver
program.

Pharmacies
Selection of participating pharmacies was done

through convenience sampling. First, only indepcn
dently owned community pharmacies were considered
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possible participating pharmacies. Chain pharmacies
were excluded from the list of potential participating
pharmacies for 2 reasons: 1) the corporate organiza
tional structure of chain pharmacies would remove de
cisi()n-makmg from local control, and 2) participation
involved purchase of a dispensing system that was con
sidered unlikely within a chain environment. Second,
the waiver program provided the names of pharmacies
and the names of elderly/disabled clients who received
prescriptions from the pharmacies. Pharmacies were
then ranked according to the number of elderly/dis
abled clients they served. Pharmacies with the most el
derly/disabled clients were asked to participate.

Overview of Intervention
Study clients received an intervention consisting of 2

parts: 1) a calendar card,* in which a client’s medicines
were dispensed instead of in prescription bottles, and
2) a coordinating service that facilitated communication
among clients or caregivers, case Tnanagers, and provid
ers to address medication adherence and management
issues.

Calendar Card
Each calendar card contained multiple dosage bub

bles or blister packs, which can hold up to 6 tablets or
capsules for a single administration time. Calendar cards
vere color-coded, representing different times of the
day or night. Each card, therefore, held in its dosage
bubbles the medicines that a client would take during a
particular time of day. Each card contained medicine for
a 30-day supply. To take medicines prescribed for morn -

ing administration, for example, the client broke the
morning bubble or blister pack, which contained all
medicines to be taken at that time. Therefore, clients in
the intervention group received their prescription mcd
icines in calendar cards that held all medicines fir each
dosing time for 1 month. Clients in the control group
received their prescription medicines in traditional pre
scription vials.

Coordinating Service
1’he coordinating service was designed to improve

communication among clients/caregivers, pharmacists.
and physicians and to identify and solve many of the
practical problems that arise in medication management
with this group. A more detailed description of the ser
vice is found in the section Coordinator.

*The calendar card used was Mcdcine-On-Tirne (1 hint Valley,
Manland 21030).

Summary of Intervention
These 2 components, calendar card and coordinating

service, were designed to assist in medication manage
ment in the home and to identify and address any med
ication-related problem quickly. The client’s pharmacy
prepared the calendar cards each month; a coordinator
provided the coordinating service by frequent contact
with caregivers, case managers, pharmacists, and physi
cians, Clients in the control group did not receive this
intervention, and thus received standard care (ie, their
prescriptions were dispensed in traditional prescription
vials, and they did not participate in the coordinating
service).

Coordinator
()ne individual provided the coordinating function

throughout the project. The coordinator, a masters-
trained health educator, communicated with pharma
cists, piwsicians, case managers, clients, and caregivers
regarding clients’ prescription medicine. For example,
the coordinator would be notified by a participating
pharmacy if a client was late in receiving a prescription
refill. In that situation, the coordinator would contact
the caregiver to notify them of the situation and assist in
resolving the problem. Also, the coordinator mailed or
faxed a patient profile quarterly to prcscrihers that de
scribed the client’s current drug therapy. This list was
generated by software used by participating pharmacies.
This service provided a written record of medication
dispensed from the pharmacy, allowing prescrihers to
clarih’ discrepancies between prescribed and dispensed
medicines, and gave prescrihers a mechanism to corn
niunicate hack to the pharmacist any adjustments to
therapy that had been made. l’his sofrvare also gener
ated order request firms for prescriptions with no re
maining refills. Pharmacists faxed or mailed this form to
prescribers to facilitate refill processing, thus avoiding
interruptions in therapy.

Case Managers
As a regular part of the Medicaid waiver services pro

vided to clients, each client has a choice of case manager
who assists the client with what services and supplies are
needed and available through the waiver program. In
addition, the case manager assists with locating other
resources in the community and in problem solving.
Ongoing support is provided by calling or visiting the
client monthly. The case manager operates from the
community waiver ofhce closest to the client, which is
separate from the community Medicaid ofhce. Case
managers described the project to potential participants,
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obtained informed consent, and were in personal or tele
phone contact with the client at least once a month
throughout the study. 1’his frequency of contact is stan
dard care regardless ofwhether the client is participating
in the study. Case managers received training from the
project researchers before implementing the interven -

non. During the monthly contact, case managers in

quired about the health status of the client and deter
mined if the client was having any difficulties with the
prescription medication or calendar pack. Case rnanag
ers entered data on a standardized encounter fbrm. Case
managers also were instructed to contact the coordina
tor to report any medication-related problems that arose
during the regularly scheduled monthly contact with
clients or whenever a medication problem or issue oc
cured.

Training and Coordination
Considerable ethrt was made to assure standardiza

tion of the intervention. First, all participating pharma
cies were trained to use the Medicine-on-Time calendar
card system by the group that developed and provided
the hardware and software. Second, only I coordinator
provided the service throughout the study. Third, all
case managers were trained to follow the study protocol
by the research team. In addition, the coordinator con
tacted all prescrihers, described the study, and inft)rmed
them of their patients’ participation in the study.

Duration of Intervention
Each client enrolled in the program was fbllowed for

up to 12 months. Enrollment occurred on a rolling ba
sis, beginning in September 2006 and ending March
2007. Outcomes were assessed until November 2007.

Data Source
The dependent variable, indication of admission to a

skilled nursing facility that could include a short-term
rehabilitation stay or a long-term placement, was based
on skilled nursing home facility (excluding assisted liv
ing and community residential care facilities and per
sonal care homes) admission data obtained from the
State Oilier of Research and Statistics (SORS) .SORS
has legislatively derived authority to collect data and
maintain health care databases for all state Medicaid en
rollees. Utilization and cost data are sent to SORS by
hospitals, state agencies, and insurers. Independent vari
ables were obtained from both SORS and waiver data
bases.
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Study Period
For the purposes of this study, the study period began

for each client on the date of first prescription dispensed
(index date) using the medication management service
calendar pack and ended 30 days past the date of last
refill. The “pre-period” was represented by the time
from index date hack to the individual’s entry date into
the waiver programs or January 2002, whichever was
more recent. The “post-period” was represented by the
time from index date forward to 30 days past the date of
the last prescription dispensed. The first occurrence of
nursing home admission before the index date consti
tuted an outcome event in the pre-period. The first oc
currence of nursing home admission after the index date
constituted an outcome event in the post-period.

Statistical Analysis
Conditional logistic regression was used to test the

hypothesis that nursing home admission was associated
with the service intervention. Variables were selected for
inclusion in the regression model for 1 of the folloving
reasons: 1) significant association with nursing home
admission in bivariate analysis, 2) support within the
relevant literature,3’and 3) experience of senior pro
gram managers within the state Medicaid home and
community-based waiver program. As a result, the fol
lowing variables comprised the Full model: 3 drugs,
cognitive skills, total activities of daily living, prior nurs
ing home admission, education, residence (rural/ur
ban), emergency disaster priority, cancer, missing limb,
renal failure, seizure disorder, hypertension, emphy
sema, weight loss/gain, vision, not able to shop, and
illness-altered diet. The final model was determined us
ing the change-in-estimate method.32’33 Briefly, each
variable was evaluated based on its influence on the es
timated group effect. When a variable was deleted, if the
change in group effect was within 10% of its estimated
value, the variable remained deleted from the model.
However, if the deletion resulted in a change >10% of
the estimated group ctIèct, the variable was retained in
the model. Confiunding was controlled in the design
(matching) and in the analytic (multivariate regression)
phases. All analyses were conducted using SAS version
9.1.3 (SAS Institute mc, Cary, North Carolina).

Human Subject Protection and Health Insurance
Portability and Accountability Act

‘I’his study was approved by the University of South
Carolina Institutional Review Board. l)ata were secured
at the research office of the authors. Also, the eoordina
tor was Health Insurance Portability and Accountability
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Act trained, and previously served as an instructor on
Health Insurance Portability and Accountability Act
compliance.

RESULTS
Pharmacies

Twelve pharmacies at 15 locations participated in the
study; 1 of the pharmacies operated 4 locations under
the same name. Each of these locations served a different
patient mix and were considered separately. Pharmacies
were geographically distributed throughout the state.

Patients
Of the 283 intervention group clients who received at

least 1 dispense of medication via “bubble pack,” 273
were successfully matched on year of birth (±5 years),
gender (exact), race (exact, white vs non-white), and the
waiver program start date (±120 days). Of the 273 in
tervention group participants included in the analysis,
273 were matched to at least 1 control, 266 were
matched to 2 controls, and 261 were matched to 3 con
trols, for a total of 800 controls. Mean (Si)) number of
days participants in the intervention group remained in
the study was 270 (130); mean (SD) number of days frr
the control group was 244 (134).

A profile of the intervention and control groups at
baseline is presented in Table I. 1)ue to matching, age,
gender, race, and length of time in the waiver program
are similar. On most variables examined, the interven
tion group and control group were similar. The groups
were significantly different with respect to the following
variables, with the intervention group having a higher
percentage than the control group: presence of hyper
tenSion (228 [84%] vs 602 [75%]; <0.01), having an
illness that altered diet (157 [58%] vs 382 [48%]; P <
0.01), taking 3 drugs a day (249 [91%] vs 662 [83%];
P < 0.01), and nor always being physically able to shop
(265 [97%] vs 748 [94%]; P 0.03).

Nursing Home Admission
Of the 273 intervention group participants, 6 (2.2%)

were admitted to the nursing home at least once during
the study period. Ofthe 800 control subjects, 40 (5.0%)
were admitted to the nursing home at least once during
the study period. Logistic regression was used to test the
model predicting at least 1 admission to a nursing home
(Table II). Group membership (intervention or con
trol: odds ratio [OR] 0.340; 95% CI 0.119—0.968) and
residence (rural or urban: OR 0.409; 95% CI 0.174—
0.963) were predictive of nursing home admission. A
client who had the medication management service ‘as

66% less likely to be admitted to a nursing home than
clients who did not have the service. Conversely, clients
who did not have the medication management service
were 2.94 times more likely to have a nursing home
admission compared with clients who had the service.
Location of residence (urban or rural) was also found to
be independently associated with nursing home admis
siou. Controlling for the influence of the intervention,
clients who lived in rural areas were 59% less likely to
have a nursing home admission during the study period.
Conversely, clients living in urban areas were 2.45 times
more likely to have a nursing home admission compared
with clients living in rural areas.

Table Ill reports nursing home admission through
out the study. There were no nursing home admissions
in the intervention group during the pre-period. 1)uring
the post-period, the intervention group had 6 clients
(2.2%) with at least 1 nursing home admission. Within
the control group, there were 6 clients (0.8%) who had
a nursing home admission during the pre-period. Dur
ing the post-period, the control group had 40 clients
(5.0%) with at least 1 nursing home admission. The dif
ference (post — pre) in annualized rate of nursing home
admission in the intervention group was 3 nursing home
admissions per 100 persons. The difference (post — pre)
in annualized rate of nursing home admission in the
control group was 8 admissions per 100 persons. Partic
ipation in the intervention was associated with an avoid
ance of 5 nursing home admissions per 100 persons.

Services continued for intervention clients as long
as they continued to receive their prescriptions from
participating pharmacies in the calendar cards. Services,
and therefore, study participation, discontinued 30 days
after the last prescription was dispensed. Although ser
vices were not provided, investigators could assess nurs
ing home activity fur some time after the last refill
through the SORS database. Table IV shows the nurs
ing home rates fbr clients in both groups at 30 days past
date of last prescription (6 [2.2%] vs 40 [5.0%], P <
0.05), and at 120 days past date of last prescription.
Over the 120 days past (late of last refill, during which
neither group received prescriptions using the calendar
card nor received the coordinating service (ie, level of
service was the same), the rate of nursing home admis
sion was similar (5.9% in both groups).

DISCUSSION
The purpose of this study was to assess the effectiveness
of a medication adherence and management service in
influencing nursing home admission within a Medicaid,
nursing home—eligible population. The results indicate
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Table I. Intervention and control groups characteristics at baseline.

Intervention Controls
Variable Level (n 273) (n 800) P

Age, mean (SD) N/A 71,95 (15.17) 7195 (14,77) 0.99
Race Non-White 199 (73%) 586 (73%) 0.91
Gender Female 204 (75%) 600 (75%) 0.93
Education Less than high school education 144 (53%) 378 (47%) 0.12
No. of months on waiver, mean (SD) N/A 51 (35.15) 49.19 (33.52) 0.45
Ability to understand others Understands 176 (64%) 527 (66%) 0.78

Usually understands 58 (2 1%) 160 (20%)
Sometimes understands 32(12%) 83(10%)
Rarely/never understands 7 (3%) 28 (4%)

Cognitive skills Independent 64 (23%) 18S (23%) 0.35
Modified independence 79 (29%) 272 (34%)
Moderately impaired 79 (29%) 222 (28%)
Severely impaired 51(19%) 121 (15%)

Long-term memory Memory OK 182 (67%) 526 (66%) 0.77
Memory problem 75(27%) 217 (27%)
Unable to rate 16 (6%) 57 (7%)

ADL—Transfer Independent 18 (7%) 57(7%) 0.16
Supervision 24 (9%) 39 (5%)
Limited assistance 22(8%) 78 (10%)
Extensive assistance 174 (64%) 506 (63%)
Total dependence 35(13%) 119(15%)

ADL—Locornotion Independent 6 (2%) 45(6%) 0.07
Supervision 4 (1%) 26 (3%)
Limited assistance 21(8%) 60 (8%)
Extensive assistance 208 (76%) 560 (70%)
Fotal dependence 34 (12%) 109 (14%)

ADL—Dressing Independent 7 (3%) 18 (2%) 0.87
Supervision 7 (3%) 16 (2%)
Limited assisrance 3 (12%) 95(12%)
Extensive assistance 18) (68%) 53! (67%)
Total dependence 39 (14%) 134 (17%)

ADL—Eating Independent 0 (0%) 9 (1%) 0.25
Supervision 1 (0%) 9 (1%)
Limited assistance 16 (6%) 60 (8%)
Extensive assistance 230 (84%) 647 (81%)
Total dependence 26 (10%) 75(9%)

ADL—Toileting Independent 23 (8%) 35(4%) 0.08
Supervision 5(2%) 17(2%)
Limited assistance 30 (11%) 71(9%)
Extensive assistance 171 (63%) 530 (66%)
Total dependence 44 (16%) 147 (18%)

ADL—Bathing Independent 3(1%) 7 (1%) 0.91
Supervision 1 (0%) 7 (1%)
Limited assistance 22 (8%) 59 (7%)
Extensive assistance 199 (73%) S80 (73%)
Total dependence 48 (18%) 147 (18%)

74



R.M. Schulz Ct at. 77ie American Journal of Geriatric Phar;nacotherapy

Table I (continued).

linerventlon Controls
Variable Level (n = 273) (n 800) P

Bowel incontinence Continent 155 (57%) 444 (56%) 0.35
Usually continent 37 (14%) 84 (11%)
Occasionally incontinent 21(8%) 70 (9%)
Frequently incontinent 25(9%) 66 (8%)
Incontinent 35 (13%) 136 (17%)

Bladder incontinence Continent 69 (25%) 210 (26%) 0.68
Usually continent 23 (8%) 53 (7%)
Occasionally incontinent 34 (12%) 98 (12%)
Frequently incontinent 100 (37%) 276 (35%)
Incontinent 47 (17%) 163 (20%)

Emergency priority Yes 12 (4%) 27 (3%) 0.44
Congestive heart failure Yes 57 (21%) 177 (22%) 0.67
Hypertension Yes 288 (84%) 602 (75%) <0.01
Myocardial infarction Yes 30 (11%) 82(10%) 0.73
Peripheral vascular disease Yes 55(20%) 121 (15%) 0.05
Alzheimers disease Yes 22(8%) 78 (10%) 0.41
Other demeittias Yes 24 (9%) 106 (13%) 0.05
Cerebrovascular accident Yes 83(30%) 266 (33%) 0.39
Parkinsons disease Yes 9 (3%) 17 (2%) 0.28
Anemia Yes 45 (16%) 128 (16%) 0.85
Arthritis Yes 183 (67%) 512 (64%) 0.37
Cancer Yes 30(11%) 77(10%) 0.52
Diabetes Yes 128 (47%) 365 (46%) 0.72
Missing limb Yes 19 (7%) 64 (8%) 0.58
Renal failure Yes 24 (9%) 59 (7%) 0.45
Seizure disorder Yes 29 (11%) 86(11%) 0.95
Depression Yes 45(16%) 174 (22%) 0.06
Emphysema Yes 60 (22%) 162 (20%) 0.54
Pneumonia Yes 10 (4%) 35 (4%) 0.61
Diet supplement Yes 22 (8%) 86(11%) 0.20
25% Food uneaten at meals Yes 8 (3%) 30 (4%) 0.53
Weight loss/gain Yes 88 (32%) 244 (31%) 0.59
lllnessaltered diet Yes 157 (58%) 382 (48%) <0.01
3 drugs Yes 249 (91%) 662 (83%) <0.01
Eats alone most times Yes 73 (27%) 200 (25%) 0.5)
Nor able to cook Yes 253 (93%) 729 (91%) 0.43
Not able to feed sell Yes 15 (5%) 66 (8%) 0,14
Cain weight Yes 27 (10%) 72(9%) 0.66
Loss weight Yes 29 (11%) 90 (11%) 0.78
Not enough money to buy food Yes 18 (7%) 50 (6%) 0.84
Not able to shop Yes 265 (97%) 748 (94%) 0.03

ADL = activities oF daiy iiv’ng.
P values oeivcd from test for continuous cvei daa, anc x for categoricai data.
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Table II. Odds of nursing home admission.

Odds Ratio Estimates

Adjusted
Variable Comparison Odds Ratio 95% Wald Cis

Group Intervention! 0340 0.119 0.968
con rol

Residence Rural/urban 0.409 0.1 )4—0.963
Renal failure Yes/no 2.281 0.583—8.920
Seizure Yes/no 2.547 0.411—13.174
Hypertension Yes/no 0,408 0.145—i .152
Emphysema Yes/no 0.397 0.11 2—i .407
Vision lmpazed/ 2.240 0.988—5.078

adequate
Not able to shop Not able! 3.448 0.994—11.960

able

The intervention group had lower odds of being admitted to the nursing home
within 30 days after receiving their last dispense of drugs via the intervention
compared with the contrcls. Those in the control g’oup were 294 times more
likely to he admitted to a nursing home This hnal model had the lowest Akaike
information Ciiteiion value. demonstrating that the model was the best hi of
models resred ‘

that clients who had the service, composed of a calendar
card dosage administration system coupled with a coor
dinating service, experienced a significantly lower rate of
nursing home admission than similar clients who did not

have the service. Furthermore, when the intervention
was rio longer applied, the nursing home rate for the
intervention group rose to a level similar to the rate in
the control group.

A study that examined predictors of nursing home
admission used number of prescriptions as a measure of
general morbidity.29The authors reported that number
of prescriptions was a predictor of nursing home admis
sion. Although the number of prescriptions has been
used as a tOXY for this broader measure, an alternative
interpretation is possible. In the referenced study, par
ticipants with more prescriptions perhaps had more dif
ficulty managing their medication than those with fewer
prescriptions. This interpretation can he seen as consis
tent with our findings, in which the intervention ‘as
designed specifically to assist in medication manage
ment. The intervention group received assistance in the
form of a calendar card and coordinating service. Those
who received this assistance had a lower rate of institu
tionalization in nursing homes than those who did not
receive this assistance.

Much of the fbcus of intervention studies designed to
reduce nursing home admission has been on the care-
giver of frail or medically compromised patients. A
meta-analysis was conducted assessing the effective
ness of home visitation in preventing or delaying ad
mission to a nursing home.35 The authors reported
that the reduction in admission rate was modest and
nonsignificant. However, subgroup analysis indicated

Table Ill. Standardized nursing home utilization.

Interventinn (n 273) Cnntrol (n = 800)

Pre Post Pre Post

Nursing Home
No. people with at least 1 utilization (%) 0 (0.0) 6 (2.2) 6 (0.75) 40 (5.0)
Total visits 0 6 6 40
Daysobserved 1186 270 1168 244
Total visits Annualized* 0 8 2 60
Annualized ratet 0 0.029 0.002 0.075
Rate per iOO

0 3 0 8
Differences 3/100 person 8/100 persnn
Impact of service11 5/100 avoided

Total Visits annualzed — (tota visits/trays unserved) X 36S.
tArinualized rate = total visits annualized/N,
Rate per 100 = (arrriuahzed rate) X 100.
Difference = (post rate per 100)— (pre rate per 100).
Impacr of service = (i-’:erventorcitfererce) (control difference)
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Table IV. Nursing home admission at different end
points.

Intervention Control
(N = 213) (N = 800)

N(%) N(%)

30 d past last prescription 6 (2.2)* 40 (5.0)
120 d past last prescription 16 (5.9) 47 (5.9)

P < 0.05 vs cor,uol.

that interventions were successful only if based on
multidimensional assessment, included multiple in-
home visits, and targeted those at low risk of death,
and if participants were relatively young. Our study
elaborated upon these results in several ways. Though
age was not an independent factor associated with nurs
ing home placement, the eflèct of the intervention was
greatest in clients <80 years of age. This was consistent
with the observation that dementia and incontinence
exert greater influence on nursing home placement at
advancing ages. Also, the intervention did not increase
the number of home visits provided to clients. Where
our study differed was in the type and intensity of inter
vention. The present study introduced a simple inter
vention in the fhrni of a calendar card to address a
frequently identified problem for community-based el
derly, namely, medication management. The coordma
tor provided a service in which she had contact with
multiple personnel involved in the provision of care, hut
managed the contact entirely through telephone, fax,
and mail. This difference in targeted versus broad-based
intervention might explain the difference in conclusion
regarding the ef1ctiveness in reducing nursing home
admissions. Future work might elaborate on the discus
sion of targeted versus broad-based interventions, inten
sity of intervention, and value of a coordinated medica
tion management systems for the frail elderly.

‘l’he nature of the intervention prevented an assess
ment that could separate the effect of the calendar card
from the coordinating service. The purpose of the study,
agreed to by the funding agency and academic research
ers, was to assess the effectiveness of the intervention as
a whole, not its component parts. Further, each client,
regardless of group, received the services of the case
manager as part of’ the regular benefit provided to all
community long-term care waiver clients. In this way,
the case manager was not considered part of the inter
vention unique to only one group.

The study has several limitations. Sampling ofboth par
ticipants and pharmacies was not random, and randomiza
hon of the service intervention was not feasible. Conse
quently, results may be attributable to factors other than
the intervention. Research comparing randomized versus
nonrandomized studies has shown that the use of match
ing in nonrandomtzed studies, as done in this study, can
produce study groups with similar distributions of baseline
covariates, a strength of traditional randomized stud
ies,36’37 Clients were not randomly selected within phar
macies because of’ the clear danger of contamination be
tween clients. Pharmacies were not randomly selected for
practical reasons. Participation required the purchase and
use of equipment to dispense medicines in the calendar
card. Pharmacies needed a sufficient number of waiver cli
ents already in their patient mix to make the project eco
nomically feasible. Only pharmacies with sufficient num
bers of clients could participate. Chain pharmacies were
not incLuded. Corporate approval would have been un
likely for only selected pharmacies within a region. In ad
dition, local control within independently owned pharma
cies implied a greater likelihood fbr accurate and consistent
application of the intervention within each pharmacy. The
exclusion of chain pharmacies decreases the generalizabil
icy of the study. However, the accurate and consistent ap
plication of the intervention increased the study’s internal
validity. Finally, Medicare Part 1) was implemented during
the study, which prevented an accurate assessment of mcd
icati()n adherence within the control group. Although this
prevented assessing association between medication adher
ence and nursing home admission, it did not prevent an
assessment of the overall medication management service
and nursing home admission.

CONCLUSIONS
This study found that the pharmacy-based calendar card
dispensing system and coordinating service, which was
designed to facilitate medication adherence, can reduce
medication management issues, address problems as
they arise, and reduce nursing home admissions of com
munity dwelling, nursing home— eligible patients.
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